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A key concern for reduced-dose antiretroviral regimens in
maintenance strategies in HIV-infected patients is virological
efficacy, as assessed by the suppression of HIV-RNA in blood
and reservoirs, such as the genital tract. The risk of minority
variants emerging in reservoirs with different antiretroviral
drug penetrations and immune pressures is also a matter of
concern [1–4]. Thus, antiviral activity and drug penetration
into deep compartments must be considered in reduced-dose
strategies.

The ANRS-165 DARULIGHT trial (NCT#02384967) was a
prospective, multicentre, phase II open-label trial assessing
whether low-dose ritonavir-boosted darunavir (DRV/r
400/100 mg once-daily) could, in combination with two

nucleoside reverse transcriptase inhibitors (NRTIs), maintain
virological suppression in plasma (≤50 copies ml�1), in 100
HIV-1-infected patients receiving a standard regimen of
DRV/r (800/100 mg once-daily) + 2NRTIs. The treatment
success rate at week 48 was 91.6% [5], and an intensive
steady-state pharmacokinetic analysis on 15 patients
[median age: 42 years (41–47)], from weeks 0 to 12, demon-
strated no significant decrease in total DRV blood plasma
exposure despite a 50% decrease in the daily dose of DRV
(AUC0–24 = 65 563 ng·hr ml�1 vs. 52 518 ng·hr ml�1;
P = 0.25) [6]. This substudy aimed to assess the antiviral
activity and penetration into the seminal compartment of
DRV/r (400/100 mg once-daily), in a maintenance strategy.
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Written informed consent for the pharmacokinetic substudy
was obtained in addition to informed consent to participate
in the main study (Eudract CT number: 2014-001505-40).

Blood samples were collected 24 hr after the last drug in-
take (Cmin). Semen samples were collected, by self-
masturbation after at least 3 days of sexual abstinence, 24 hr
after the last dose, for 13 of the 15 patients. Blood and semi-
nal plasma were stored at �80°C. Blood and seminal plasma
concentrations of total (DRV, RTV and NRTIs) and unbound
(DRV only) drugs were determined by UPLC-MS/MS (Waters
Acquity UPLC-TQD, Milford, MA, USA) [7]. Binding to
plasma proteins was assessed in an ultrafiltration assay
(Centrifree; Millipore, Molsheim, France). All respective coef-
ficients of variation were <15%, and the limits of quantifica-
tion were 5 ng ml�1 for darunavir and NRTIs and 10 ng ml�1

for ritonavir. The blood plasma Cmin of darunavir was consid-
ered adequate, based on a 10-fold in vitro protein binding-
corrected median effective concentration required to induce
50% virological response (EC50) of 550 ng ml�1 [8]. HIV-1
RNA was quantified in blood and seminal plasma with the
COBAS® AmpliPrep/COBAS® TaqMan® HIV-1 Test v2.0
(Roche Diagnostics, Meylan, France). The thresholds used
were 50 copies ml�1 for blood plasma and up to 500 cop-
ies ml�1 for seminal plasma, according to the dilution used
to prevent PCR inhibition. The results are presented as the
median (interquartile range) at W0 (DRV/r 800/100 mg
once-daily) and W12 (DRV/r 400/100 mg once-daily). Statis-
tical comparisons were performed with Wilcoxon tests on
paired W0–W12 data (P < 0.05).

Blood plasma was available for all 15 patients, and semi-
nal plasma was available for 13 patients, with two missing
samples at W0 and four at W12 (Table 1). No difference in to-
tal or unbound DRV Cmin in blood or seminal plasma could
be demonstrated between W0 and W12 (P = 0.380 and
0.157, respectively). The ratio of seminal plasma total/blood
plasma unbound DRV Cmin was 1.39 (1.14–2.71). Further-
more, blood and seminal plasma total DRV Cmin were corre-
lated (r = 0.718) and consistent with previous data [9, 10].
These results suggest that the unbound fraction of DRV well
penetrated the semen and that the seminal concentration of
DRV can be predicted from blood plasma total DRV Cmin. A
plasma HIV-1 RNA <50 copies ml�1 was maintained in all pa-
tients until week 12. However, three patients (Table 1) pre-
sented detectable seminal plasma HIV-1 RNA (202, 928 and
105; 1005 copies ml�1, respectively) with an inadequate
blood and/or seminal plasma Cmin of darunavir (except for
one patient) probably due to adherence issue. Also, all three
patients presented detectable (or not assessed) HIV-1 RNA in
seminal plasma at W0, suggesting no probable effect of the
reduced-dose strategy on the HIV shedding in semen. As in
a previous study describing the penetration of DRV into cere-
brospinal fluid with a regimen including a weaker dose reduc-
tion for DRV (600/100 mg once-daily) [11], we detected viral
replication in the deep compartment in patients with low
DRV blood plasma exposure. The total Cmin of NRTIs did
not differ significantly between W0 and W12, and these
drugs accumulated in seminal plasma with overall median
seminal plasma concentrations consistent with previous
data [12, 13]: emtricitabine 569 ng ml�1 (356–1000),
tenofovir 169 ng ml�1 (65–440), abacavir 13 ng ml�1 (5–16)
and lamivudine 2834 ng ml�1 (335–4973).

This study is the first to assess the penetration of DRV into
semen in patients treated with a reduced-dose regimen. Even
if residual HIV shedding in semen is probably intermittent
and multifactorial, the impact of the reduced dose of DRV/r
in maintenance on HIV seminal shedding was difficult to as-
sess. Also, the prevalence of detectable HIV-RNA in semen
seemed close to that of the standard triple therapy and might
probably be more linked to adherence difficulties.

Nomenclature of targets and ligands
Key protein targets and ligands in this article are
hyperlinked to corresponding entries in http://www.
guidetopharmacology.org, the common portal for data from
the IUPHAR/BPS Guide to PHARMACOLOGY [14].
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Appendix

The ANRS-165 DARULIGHT study team included the follow-
ing investigators and co-investigators not listed among the
authors: Dr. D. Ponscarme, Dr. C. Lascoux (AP-HP, Hôpital
Saint-Louis, Paris); Prof. P. M. Girard (AP-HP, Hôpital Saint-
Antoine, Paris); Dr. A. Rami (AP-HP, Hôpital Lariboisière,
Paris); Prof. Y. Yazdanpanah (AP-HP, GH Bichat – Claude
Bernard, Paris); Dr. A. Simon (AP-HP, GH Pitié Salpétrière,
Internal Medicine, Paris); Dr. R. Tubiana (AP-HP, GH Pitié
Salpétrière, Infectious Diseases, Paris); Dr. C. Duvivier (AP-
HP, Hôpital Pasteur-Necker, Paris); Dr. V. Jeantils (AP-HP,
Hôpital Jean Verdier, Bondy); Dr. D. Loreillard (Hôpital de
Nimes); Dr. I. Poizot-Martin (AP-HM, Hôpital Ste Marguerite,
Marseille); Prof. L. Bernard, Dr. G. Gras (CHU de Tours);
Dr. C. Allavena, Dr. E. Billaud, Dr. S. Bouchez, Dr. N. Hall,
Dr. V. Reliquet, Prof. F. Raffi (CHU de Nantes). Members of
the DSMB included: Dr. P. De Truchis, I. Charreau,
Dr. L. Bocquet, Prof. V. Lemoing and G. Point. Members of
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the scientific committee included: Prof. J. M. Molina, Prof. S.
Chevret, E. M. El Abassi, Dr. S. Gallien, Prof. P. Tattevin, Dr. G.
Gras, Dr. M. L. Chaix, Dr. G. Peytavin, J. Saillard, S. Couffin-
Cadiergues, I. Madelaine, A. Diallo and S. Gibowski.
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